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1. ITepebynoBa 30BHIIIHBOIO JUXaHHS i EHEPreTUYHOr0 MeTaboJ1i3My Y IIypiB IIPU TiNnokcii Ta

IHCYJIIHOPE3UCTEHTHOCTI

2. Reconstruction of the respiration and the energy metabolism in rats under hypoxia and insulin resistance
Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHA JOCTIIKEHHIO 3MiH NIaTePHY AUXaHHS i ra3000MiHy Ta €HepreTUYHOr 0

MeTaboJ1i3My Ie4iHKU 32 YMOB TiIIOKCii Ta pe3UCTEeHTHOCTI [10 iHCYJIiHY, a TAKOX POJIi KayblLlieBUX MEXaHi3MiB,

3aJIy4€HUX Y BiAIOBiIb OPraHi3My Ha TiIOKCIl0 IIPY iHCYJIIHOPE3UCTEHTHOCTI. IHCY/IIHOPE3UCTEHTHICTD BiATBOPEHA Y

IIypiB YTPUMaHHSM Ha JBOTYDKHEBIM BUCOKOKMPOBIH HIieTi i3 BMiCTOM >XUPiB 58% Bin 3arasbHOi KayopiitHOCTI.
OpHOpa30BUH BIVIMB rinobapryHoOi rinokcii MoienoBany 3a JOIIOMOroo 6apokaMmepu. Y sIKOCTi 610KkaTopa
IIOBINIbHUX KaJlbllieBUX KaHaJliB BUKOPHUCTOBYBAJIM Beparamis y 3arajbHONpUiHTIN 103i 1 Mr/Kr. [IpoBonuiu
IOCJIiIKeHHS 30BHIITHbOTO JUXaHHS Ta Ta3000MiHy MeToJaMu NHeBMoTaxorpadii Ta Maccnekrporpadii,
IOCJIiIPKYBaJIM OKMCHIOBAJIbHY (PYHKII0 MiTOXOHAPINl MeTOgoM YaHca y roMOreHaTax MevyiHKU. YIIbTPACTPYKTYPY

JIETE€HD i EYiHKU JOCIIIKYBAIM METOIOM €JIEKTPOHHOI MiKPOCKOIIii, BUMipIOBaIX [TIOKA3HUKY [IPO- Ta



QHTMOKCHIAHTHOTO FOMEOCTa3y B TKAHUHI NIeYiHKM: BMICT peaKTUBHUX NIPOAYKTiB Tio6ap6iTypoBoi kucaotu (TBK-
PIT) i BigHOBIEHOTO IJIyTaTiOHY, aKTUBHICTb KaTasa3u Ta Cu-Zn-cynepokcuaaucMyTasy. BctaHoBieHo, 1110 BILJIUB
rinokcii Ha mypiB i3 iHCYJIIHOPE3UCTEHTHICTIO BUKJINKAHOIO BUCOKOKMPOBOIO Ji€TOI0, HaBiIMiHY Bif 1ypiB 6€3
iHCYJIIHOPE3UCTEHTHOCTI, 301JIbIlIy€e CIIOXXMBAHHS KUCHIO OPraHi3MOM, BHACJIiZIOK YOT0 CIIOCTEPIraeThCs NepedynoBa
NaTepHy JUXaHHS, 3pOCTa€ BEHTUJISALiS JIeT€eHb i pOOOTU BCiel cCTeMU TPAHCIIOPTY KUCHIO. BusBiieHO, 10
KaJIblli€Bi ME€XaHi3MU 3 FIIOKCUYHUX YMOB 3aJIy4€Hi y PEryJALiio MiTOXOHAPiaJIbHOTO IUXaHHS Yepe3
[IepeMUKaHHS €HepreTUYHOro MeTabosli3My MevdiHKY Ha KUPOBi CyOCTPaTh OKMCHEHHS. Y iHCYIiHOPE3UCTEHTHUX
1IypiB 6710Kafa MOBIJIbHUX KaJbli€BUX KAHAJIIB BipOTiHO CTUMYJIIOE€ IUXaHHS Y cIOKOi (V2) mpu okucHeHHi HAJl-
3asiexXHUX cyberparis, AIO-cTtumynboBane nuxaHHs (V3) i KOHTposiboBaHe AuxaHHS (V4) IPY OKMCHEHHI JIiMiIHOTO
cy6CTpaTy MajbMIiTOiNy, @ TAKOX IIPUTHiYYe eeKTUBHICTb MITOXOHApiasbHOTO nuxaHHs (V3 /V4) NopiBHSHO 3
KOHTpOJieM. TaKoXX BUSIBJIEHO, 10 e(eKT 6J10KaAU MOBIIbHUX KaJlblieBUX KaHaJIiB HA €HepreTUYHUI MeTaboJIi3M B
TNeYiHIi [TPY TiNoKcii Ta iHCY/IIHOPE3UCTEHTHOCTI € GiNbINM, HXK 32 HOPMOKCUYHUX YMOB. BJI0Kajia oBinbHUX
KaJIblIieBUX KaHaJIiB HOPMaJli3ye MPO- Ta aHTMOKCULAHTHUM rOMEOCTa3 y NeYiHli iHCYJIIHOPE3UCTEHTHUX LYPiB IIpU
TinoKcii: cocrepiraeTbcs 3HWKEHHS PiBHS aKTMBHUX IIPOAYKTIB Tiobap6iTypoBoi kucyaotu (TBK-ATI),
HOPMaJIi3y€eThbCs PiBEHb BifHOBJIEHOrO ITIyTATiOHY Ta aKTUBHICTb KaTajasy, BOGHOYAC aKTUBHICTb Cu-Zn-
CYNEepOKCUAANCMYTa3U 3HIKY€EThCS. TakuM YMHOM, 6J10Kaia MOBIIbHUX KaJlblieBUX KaHaJliB YNHUTb TPOTEKTUBHUM
BIIJIMB Ha 30BHillIHE IUXaHHS | eHEPreTUYHUI MeTaboJ1i3M IIpY iHCYJIIHOPE3UCTEHTHOCTI Ta NPY BILJIUBI riNoKcii Ha
OpraHism IypiB.

2. The dissertation is devoted to the study of changes in respiratory pattern, gas exchange and energy metabolism
of the liver under conditions of hypoxia and insulin resistance and the role of calcium mechanisms involved in the
response of the body to hypoxia in insulin resistance. Insulin resistance was modeled by feeding rats a fatty diet
for two weeks. The diet consisted of 58% of total calories from fat. Single exposure to hypobaric hypoxia was
simulated using a hypobaric chamber. Verapamil, a blocker of L-type calcium channels, was administered at a
standard dose of 1 mg/kg. External respiration and gas exchange were analyzed by pneumotachography and mass
spectroscopy, and mitochondrial oxidative function was assessed in liver homogenates by Chance method.
Electron microscopy was used to study the ultrastructure of the lungs and liver. In addition, pro- and antioxidant
homeostasis indicators were measured in the liver tissue, including the levels of thiobarbituric acid active products
(TBA-AP) and reduced glutathione, as well as the activities of catalase and Cu-Zn superoxide dismutase. It has been
shown that hypoxia has a greater effect on rats with insulin resistance caused by a high fat diet than on rats
without insulin resistance, resulting in increased oxygen consumption by the body, which leads to a reorganization
of the breathing pattern and an increase in pulmonary ventilation and work of the entire oxygen transport system.
It has been discovered that calcium mechanisms play a role in the regulation of mitochondrial respiration under
hypoxic conditions by shifting the energy metabolism in liver to substrates of fatty acid oxidation. In insulin-
resistant rats, blocking L-type calcium channels appears to stimulate resting respiration (V2) during the oxidation
of NAD-dependent substrates, ADP-stimulated respiration (V3), and controlled respiration (V4) during the
oxidation of the lipid substrate palmitoyl. Additionally, it suppresses the efficiency of mitochondrial respiration
(V3,/V4) compared to control. The effect of blocking slow calcium channels on energy metabolism in the liver has
been found to be greater during hypoxia and insulin resistance than under normoxic conditions. Blockade of L-
type calcium channels normalizes pro- and antioxidant homeostasis in the liver of insulin-resistant rats under
hypoxia. The study found a decrease in thiobarbituric acid active products (TBK-AP) levels, normalization of
reduced glutathione levels and catalase activity, and a decrease in Cu-Zn superoxide dismutase activity. Thus,
blockade of L-type calcium channels has protective effects on respiration and energy metabolism in rats with
insulin resistance under hypoxic conditions.
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